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3. Thick-walled dead cells (Figs. 131, 132), including the scleren-
chyma of the cortex and pericycle and the wood fibers. The wood
fibers are elongated dead cells with very thick walls. Sclerenchyma
cells are stronger than parenchyma or collenchyma cells, and are
the principal strengthening material of old stems. As they are
dead cells with very thick walls, they are not suited to give strength
to growing parts. Thick-walled tracheids may be very similar to
sclerenchyma in their mechanical property.

Girders. The arrangement of the strengthening material is
different in leaves, in stems, and in roots, and is suited to the
special stresses which these
various organs have to
withstand. In order to
understand this arrange-
ment it will be convenient
to consider the stresses
occurring in a girder, or
beam. If a beam of wood
or other material is sup-
ported at both ends and
is weighted in the mid-
dle, the uppet surface will
be subjected to compres-
sion and the lower surface
to tension, or stretching.
Going from the upper surface to the lower, we find that the com-
pression decreases as the center is approached and at the center
it becomes zero. The stress is then changed to tension, which
gradually increases toward the lower surface. It will thus be seen
that the greatest stresses in a beam are at the upper and lower
surfaces and the least stress is in the center. For this reason it is
usual to construct a beam in such a manner that it is more mas-
sive or composed of stronger material at the upper and lower sur-
faces than in the center. A usual form is the I-beam (Fig. 147). In
this case the material is expanded at the upper and lower surfaces
and connected by a much narrower portion. The extensions at the
surfaces are called flanges. In bridge construction the connecting
portion, known as the web, is frequently made of latticework.

Fie. 147. I-beam

The wide portions at the top and bottom are
the flanges; the narrow connection is the web